Profiling the Binding Sites of RNA-Binding Proteins with Nucleotide Resolution Using iCLIP.
The importance of posttranscriptional regulation in cellular metabolism has recently gone beyond what was previously appreciated. The regulatory mechanisms are controlled by RNA-binding proteins (RBPs), which form complexes with RNA and regulate RNA processing, stability, and localization, among others. Consistently, mutations in RBPs result in defects in developmental processes, diseases, and cancer. Gaining deeper insights into the biology of RNA-RBP interactions will lead to a better understanding of regulatory processes and disease development. Several techniques have been developed to capture the properties of RNA-RBP interactions. Furthermore, the development of high-throughput sequencing has broadened the capability of these methods. Here, we summarize individual-nucleotide resolution UV cross-linking and immunoprecipitation (iCLIP), a powerful technique that provides genome-wide information on RNA-RBP interactions at nucleotide resolution. In this chapter, we outline the iCLIP protocol and list possible controls that allow a targeted and cost-minimizing optimization of the protocol for an RBP-of-interest. Moreover, we provide notes on experimental design and a troubleshooting guideline for common problems that can occur during iCLIP library preparation.